The influence of domain structures on the signal transduction of chimeric receptors derived from the erythropoietin receptor.
Although cytokine receptors regulate many cellular functions, contribution of receptor's domains and their conformation to signal transduction remains unclear. In this study, we designed a series of chimeric erythropoietin receptor (EpoR) variants encoding a haemagglutinin epitope-tagged anti-fluorescein single-chain Fv and different combinations of extracellular D1/D2 domain(s) of EpoR as the extracellular domain to allow the receptor to be activated by multiple ligands. Furthermore, one to four Ala residues were inserted at the intracellular juxtamembrane region of each chimeric receptor to modulate the conformation of the intracellular domain. When the chimeric receptors were expressed in Ba/F3 cells, cell-surface expression levels of chimeric receptors without D2 domain were markedly lowered, suggesting a role of D2 domain for stabilizing the receptor. Furthermore, the ligand-dependent cell proliferation was strongly affected by extracellular domain structures and the number of inserted Ala residues. Moreover, the conformational change of chimeric receptors was induced by various ligands to detect the phosphorylation of JAK2, STAT5 and ERK2, whose activations are characteristics of EpoR signalling. Consequently, the phosphorylation pattern of these signal transducers was significantly influenced by ligands and receptor variants. These results indicate that signal transduction of EpoR is strongly affected by conformation of both extracellular and intracellular domains.